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Specification 



1. Title of the Invention 

A process for optical resolution of mandelic acid derivatives. 

2. Sole Patent Claim 

A process for optical resolution of mandelic acid or mandelic acid derivatives represented by the 
following formula (1), characterised by subjecting to crystallisation step in a form of 
diastereomeric salt of amino acid hydrazide. 



In the formula, Ar denotes a phenyl group or substituted phenyl group. 

3. Detailed Description of the Invention 

Sphere of Application in Industry 

This invention is a process for the optical resolution of mandelic acid and mandelic acid 
derivatives (hereinafter, collectively called "mandelic acid derivatives"). Optically active 
mandelic acid derivatives are anticipated to be used for example as a synthetic intermediate of 
pharmaceuticals and the like. 

Technology of the Prior Art 

Processes and the like using recrystallisation of complex with amino acid and a salt of optically 
acitive amine such as alkaloid or the like (cf. for example USP 4,224,239) have been known as 
optical resolution methods of mandelic acid, however, there is no process which can be applied 
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widely to the resolution of mandelic acid derivatives, and the development of a novel resolution 
agent is desired. 

Problems to be Overcome by this Invention 

This invention is to carry out optical resolution of mandelic acid derivatives which has been 
difficult to resolve by the technology of prior art. Moreover, the said process, by using 
inexpensive raw material, is also superior from the cost aspects compared to the technology of 
prior art. 

Means to Overcome these Problems 

These inventors carried out assiduous investigations in order to solve the aforesaid problems, and 
as a result discovered that the optical resolution could be carried out by forming a salt of mandelic 
acid derivative represented by the following formula (1) 



(in the formula, Ar denotes a phenyl group or substituted phenyl group) 

with an amino acid hydrazide in a solvent and crystallising one of the diastereomers. This 
invention was completed on the basis of this discovery. Mandelic acid derivatives can be obtained 
in 50~90%ee optical purity by acidifying the obtained crystals in water. 

The amino acid hydrazide used in this invention is not limited in particular, but hydrazides of 
neutral amino acids such as leucine, valine, alanine, phenylalanine, thyrosin and the like are 
preferred, and these can be synthesised inexpensively by adding hydrazide to an alcohol solution 
of an amino acid ester. Moreover, the amount of amino acid hydrazide used is preferably 0.5-1.0 
equivalent based on the mandelic acid derivative. 

As a solvent used for optical resolution, water and hydrous or anhydrous alcohols, in particular 
alcohols such as methanol, ethanol and the like are preferred, however, ethers such as dioxane and 
the like can be used. 

Moreover, the mandelic acid derivative having 50-90%ee of optical purity obtained in accordance 
with this process can be subjected to recrystallisation, and thereby its optical purity can be further 
increased. Moreover, when extraction solvent of mandelic acid derivative is concentrated, racemic 
compound crystals precipitate, and therefore crystals of high optical purity can be recovered from 
the mother liquor. 
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In accordance with this invention, mandelic acid derivatives which were difficult to optically 
resolve by the technology of prior art can be isolated with high optical purity. For example, 2- 
(3,4-O-isopropylidene dioxyphenyl) -2 -hydroxy acetic acid can be obtained in a high yield with 
optical purity of 99%ee or more. 

Examples 

Below, this invention will be explained in detail by reference to Examples. 



Isopropanol 500 ml solution of L-leucine hydrazide 6.5 g (45 mmol) was warmed to 60°C, and 
thereto was added racemic body of 2-(3,4-0~isopropylidene dioxyphenyl)-2-hydroxy acetic acid 
(hereinafter abbreviated to IPMA) 10 g (45 mmol). Stirring was carried out at 60°C for 30 
minutes, and thereafter, the temperature was gradually lowered, and stirring was further carried 
out at 20°C for two hours. The thereby precipitated salt comprised (R)-IPMA of optical purity 
86%ee. The crystals were recovered by filtration, and the recovered crystals were suspended in 
water and adjusted to pH2 by adding sulfuric acid while stirring. Thereto was added ethyl acetate 
and extraction was carried out, thereafter the organic layer was concentrated to 45 ml, and 
precipitation was carried out with stirring at 20°C. The crystals were eliminated by filtration, the 
mother liquor was concentrated, and as a result, (R)-IPMA of optical purity 99%ee or more was 
obtained in an amount of 3.2 g (14.3 mmol). The yield from IPMA of racemic body was 64%. 



A solution of L-leucine hydrazide 7.9 g (54.4 mmol) dissolved in methanol 120 ml was warmed 
to 60°C, and thereto was added racemic body of IPMA 12.2 g (54.4 mmol). Stirring was carried 
out at 60°C for 30 minutes, thereafter, the temperature was gradually lowered, and stirring was 
further carried out at 5°C for two hours. The thereby precipitated salt comprised (R)-IPMA of 
optical purity 90%ee. The crystals were recovered by filtration, and the recovered crystals were 
suspended in water and adjusted to pH2 by adding sulfuric acid while stirring. Thereto was added 
ethyl acetate and extraction was carried out, thereafter the organic layer was concentrated to 50 
ml, and precipitation was carried out with stirring at 20°C. The crystals were eliminated by 
filtration, the mother liquor was concentrated, and as a result, (R)-IPMA of optical purity 99%ee 
or more was obtained in an amount of 4.3 g (19.2 mmol). The yield from IPMA of racemic body 
was 70%. 

Example 3 

A solution of L-leucine hydrazide 0.65 g (4,5 mmol) dissolved in dioxane 50 ml was warmed to 



Example 1 



Example 2 
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40°C, and thereto was added racemic body of IPMA 1.0 g (4.5 mmol). Stirring was carried out at 
40°C for 30 minutes, thereafter, the temperature was gradually lowered, and stirring was further 
carried out at 20°C for two hours. The crystals were recovered by filtration, and the recovered 
crystals were suspended in water and adjusted to pH2 by adding sulfuric acid while stirring. The 
crystals were filtered again and dried, and thereby 0.52 g (2.3 mmol) of (R)-IPMA of optical 
purity 65%ee was obtained. 

Example 4 

A methanol solution 5 ml of L-leucine hydrazide 0.98 g (6.7 mmol) was warmed to 40°C, and 
thereto was added racemic body of IPMA 3.0 g (13.4 mmol). The mixture was stirred at 40°C for 
30 minutes, thereafter the temperature was gradually lowered, and stirring was further carried out 
at 5°C for two hours. The crystals were filtered, the filtrated crystals were suspended in water and 
adjusted the pH to pH2 by adding sulfuric acid while stirring. The crystals were filtered again and 
dried, and thereby 1.6 g (7.1 mmol) of (R)-IPMA of optical purity 80%ee was obtained. 

Example 5 

A methanol solution 100 ml of L-tyrosine hydrazide 7.8 g (40 mmol) was warmed to 60°C, and 
thereto was added racemic body of IPMA 9.0 g (40 mmol). The mixture was stirred at 60°C for 
30 minutes, thereafter, the temperature was gradually lowered, and stirring was further carried out 
at 5°C for two hours. The crystals were recvoered by filtration, the recvoered crystals were 
suspended in water and the pH was adjusted to pH2 by adding sulfuric acid while stirring. The 
crystals were filtered again and dried, and thereby 3.6 g (16 mmol) of (S)-IPMA of optical purity 
85%ee was obtained. 

Example 6 

To a methanol solution 3 ml of L-valine hydrazide 0,29 g (2.2 mmol) was added racemic body of 
IPMA 0.5 g (2.2 mmol). Thereto was added isopropanol 5 ml, crystallisation caused, the crystals 
stirred at 5°C for further two hours were recovered by filtration, and the recovered crystals were 
suspended in water and the pH was adjusted to pH2 by adding sulfuric acid while stirring. The 
crystals were filtered again and dried, and thereby 0.18 g (0.8 mmol) of (R)-IPMA of optical 
purity 80%ee was obtained. 

Example 7 

A solution of L-leucine hydrazide 12 g (82 mmol) dissolved in methanol 150 ml was warmed to 
40°C, and thereto was added racemic body of mandelic acid 15.2 g (100 mmol). Stirring was 
carried out at 40°C for 30 minutes, thereafter, the temperature was gradually lowered, and stirring 
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was further carried out at 5°C for two hours. The crystals were recovered by filtration, and the 
recovered crystals were suspended in water and adjusted to pH2 by adding sulfuric acid while 
stirring. The crystals were filtered again and dried, and thereby 5.4 g (36 mmoi) of (R)-mandelic 
acid of optical purity 85%ee was obtained. 

Example 8 

To a solution of L-leucine hydrazide 2.4 g (17 mmol) dissolved in methanol 20 ml was added 
racemic body of 4-chloromandelic acid 4.1 g (20 mmol). Stirring was carried out at 5°C for two 
hours, and precipitation was carried out. The crystals were recovered by filtration, and the 
recovered crystals were suspended in water and adjusted to pH2 by adding sulfuric acid while 
stirring. The crystals were filtered again and dried, and thereby 2.1 g (10 mmol) of (R)-4- 
chloromandelic acid of optical purity 70%ee was obtained. 

Example 9 

To a solution of L-leucine hydrazide 2.4 g (17 mmol) dissolved in methanol 10 ml was added 
racemic body of 4-hydroxy mandelic acid 3.7 g (20 mmol). Ethanol 10 ml was added to this 
liquid, and the mixture was stirred at 5°C for further two hours to cause precipitation. The crystals 
were recovered by filtration, and the recovered crystals were suspended in water and the pH was 
adjusted to pH2 by adding sulfuric acid while stirring. The crystals were filtered again and dried, 
and thereby 1.6 g (8.6 mmol) of (R)-4-hydroxy mandelic acid of optical purity 65%ee was 
obtained. 

Advantages Afforded by this Invention 

As is clear from the above, in accordance with this invention, the optical resolution on mandelic 
acid derivatives can be readily carried out, and therefore this invention is extremely useful. 
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Rising Sun Communications Ltd. Terms and Conditions (Abbreviated) 

Rising Sun Communications Ltd. shall not in any circumstances be liable or responsible for the 
accuracy or completeness of any translation unless such an undertaking has been given and 
authorised by Rising Sun Communications Ltd. in writing beforehand. More particularly, Rising 
Sun Communications Ltd. shall not in any circumstances be liable for any direct, indirect, 
consequential or financial loss or loss of profit resulting directly or indirectly from the use of any 
translation or consultation services by the customer. 

Rising Sun Communications Ltd. retains the copyright to all of its' translation products unless 
expressly agreed in writing to the contrary. The original buyer is permitted to reproduce copies of 
a translation for their own corporate use at the site of purchase, however publication in written or 
electronic format for resale or other dissemination to a wider audience is strictly forbidden unless 
by prior written agreement. 

The Full Terms and Conditions of Business of Rising Sun Communications Ltd. may be found at 
the web site address <http://www.risingsun.co.uk/Terms_of_business.html> 
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